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,QWURGXFWLRQ
8QWLO WKH ILUVWKDOIRIWKH&DODEULD5HJLRQZDVRQHRI WKHPRVWZRRGHGDUHDV LQ ,WDO\%RWKTXDQWLW\DQG
TXDOLW\ RI WKHZRRG UHVRXUFHVZHUH VR RXWVWDQGLQJ WKDW WKH\ZHUH RIWHQ XVHG IRU EXLOGLQJ VKLSV IRU WKH%RUERQLF
1DY\ *DQJHPL  +RZHYHU FRQVLGHULQJ WKH FRQWLQXRXV SROLWLFDO VRFLDO HFRQRPLFDO DQG GHPRJUDSKLFDO
FKDQJHV RFFXUUHG IURP WKHPLG ¶V WR WKHPLG ¶V D JUHDW UHGXFWLRQ LQ IRUHVW FRYHU RFFXUUHG0RUHRYHU
GXULQJ WKH ZRUOG ZDUV FDODEULDQ IRUHVWV ZHUH LQWHQVLYHO\ KDUYHVWHG IRU ILQDQFLDO UHTXLUHPHQW 0DU]LOLDQR HW D
$GGLWLRQDOO\ LQ  DQ H[WUHPHPHWHRURORJLFDO HYHQW FDXVHG D VHULHV RI ODQGVOLGHV DQG IORRGLQJZKLFK
HIIHFWV ZHUH ZRUVH RQ WKH SDXSHUL]HG VRLOV DQG RQ WKH ODQGV GHSULYHG RI IRUHVW FRYHU %RPELQR HW DO 
3DUWLFXODUO\ LQ WKH5HJJLR&DODEULD'LVWULFWHFRQRPLFGDPDJHVZHUHHVWLPDWHGDURXQGILIWHHQPLOOLRQVRI(XUR,Q
 FRQVLGHULQJ WKH VWURQJ HQYLURQPHQWDO GHFOLQH LQ WKH UHJLRQ WKH ,WDOLDQ*RYHUQPHQW LVVXHG D VSHFLDO ODZ ,
6SHFLDO &DODEULD /DZ ZKLFK SURYLGHG D VHTXHQFH RI UHIRUHVWDWLRQ LQWHUYHQWLRQVIXQGHG E\ WKH1DWLRQDO
,WDOLDQ)RUHVW$JHQF\ $6)' XVHIXO WR LQFUHDVH WKH IRUHVW FRYHU LQ WKH5HJLRQ UHFRYHULQJ WKH SDXSHUL]HG DUHDV
0RUHRYHUDVHFRQGVSHFLDOODZIROORZHGXSLQ,,6SHFLDO&DODEULD/DZ7KH)RUHVW$JHQF\H[SOLFLWO\
SURYLGHG DJDLQ WKH HVWDEOLVKPHQW RIQHZ IRUHVWVDOVR UHFRYHULQJ WKH GHJUDGHGRQHV LQRUGHU WR HQVXUH IDYRXUDEOH
HQYLURQPHQWDO FRQGLWLRQV IRU ZDWHU IORZV =HPD HW DO  EXW DOVR LQFUHDVLQJ WKH WLPEHU VXSSO\ 3L]]LJDOOR
)URPWRWKHDFWLYLWLHVUHODWHGWRUHIRUHVWDWLRQDQGIRUHVWUHFRYHU\DIIHFWHGKDIRUHVWFRYHU
LQFUHDVHGE\DQGWLPEHUSURGXFWLRQVLJQLILFDQWO\UDLVHG0DU]LOLDQRHWDO)XUWKHUPRUHRWKHUDLPVZHUH
DFKLHYHG VXFKDV WKHHQKDQFHPHQWRI ODQGVFDSHDQG VRLOVEXW DOVR WKH LQFUHDVHRI HPSOR\HUV LQ WKH IRUHVW VHFWRU
,RYLQR	0HQJX]]DWR
&RQLIHUVZHUHWKHPRVWO\XVHGVSHFLHVLQWKHUHIRUHVWDWLRQGXHWRWKHLUIDVWHUJURZWKUDWHV7KH\TXLFNO\SURYLGH
JURXQGFRYHUUHGXFLQJFRQVHTXHQWO\WKHHURVLRQSURFHVVHV0RUHRYHUFRQLIHUVFRXOGVXSSO\JUHDWDPRXQWVRIZRRG\
PDWHULDOVRIVPDOOGLPHQVLRQV7KHFDODEULDQSLQHPinus nigraVXEVSFDODEULFD/RXG$(0XUUD\ZDVWKHPRVW
XVHGVSHFLHVDQG DFWXDOO\ LW GRPLQDWHVPDQ\ VWDQGV RQPRXQWDLQRXV DUHDV HJ ³$VSURPRQWH´ DQG ³6LOD´ 1DWLRQDO
3DUNV7KH'RXJODVILUPseudotsuga menziesi0,5%)5$1&2YDUPHQ]LHVLLWKHZKLWHSLQHPinus strobus/
DQGWKH0RQWHUH\SLQHPinus radiata''21ZHUHDOVRXVHGEXWRQDVPDOOH[WHQW6LOYHUILUAbies alba0LOO
ZDVRQO\SODQWHGZLWKLQWKHQDWXUDOVLOYHUILUVWDQGVZLWKWKHDLPWRUHVWRUHGHJUDGHGIRUHVWVWDQGV
,QWKLVVWXG\ZHIRFXVHGRQWKH³$VSURPRQWH´DUHDFRQVLGHULQJLWVFUXFLDOUROHERWKIRUJHRJUDSKLFDODQGVRFLDO
UHDVRQVZLWKLQWKH5HJJLR&DODEULD0HWURSROLWDQFLW\:HDQDO\]HGWKUHHPRQRVSHFLILFFRQLIHUVWDQGVUHIRUHVWHG
\HDUVDJRGRPLQDWHGE\FDODEULDQSLQH0RQWHUH\SLQHDQGVLOYHUILUUHVSHFWLYHO\
6XFK UHIRUHVWDWLRQ DFWLYLWLHVZHUH FDUULHG RXW IRU UHGXFLQJWKH HURVLRQ SURFHVVHV SUHYHQWLQJ DOVR WKH HIIHFWV RI
H[WUHPHPHWHRURORJLFDOHYHQWV7KHPDLQREMHFWLYHRIWKLVVWXG\ZDVWKHHYDOXDWLRQRIWKHORQJWHUPHIIHFWVRIWKH
UHIRUHVWDWLRQ LQWHUYHQWLRQV GHVFULELQJ WKH GHQGURPHWULF DQG VWUXFWXUDO FKDUDFWHULVWLFV RI WKH LQYHVWLJDWHG IRUHVW
VWDQGV
0DWHULDOVDQGPHWKRGV
2.1. Study area 
7KH WKUHHVWXG\ VLWHV DUH ORFDWHGQHDUE\ *DPEDULH G¶$VSURPRQWH ZLWKLQ WKH 0XQLFLSDOLW\ RI 6DQWR 6WHIDQR
G¶$VSURPRQWH5FDWDQDOWLWXGHUDQJLQJEHWZHHQDQGPDVORQDIODWDUHD%HIRUHWKHUHIRUHVWDWLRQ
LQWHUYHQWLRQV WKH\ ZHUH PDLQO\ DJULFXOWXUDO DUHDV VXUURXQGHG E\ VFDWWHUHG RDNV DQG EHHFKVLOYHU ILU VWDQGV
$FFRUGLQJWRWKH)$2FODVVLILFDWLRQ)$2VRLOVUHIHUWRHumic and Lithic DystrudepsJURXS7KH\KDYHD
GDUN HSLSHGRQ ULFK LQ RUJDQLFPDWWHU O\LQJ RQ URFN VXEVWUDWHV 7KH\ UDQJH IURP WKLQ WR YHU\ GHHS VRLOVZLWK D
FRDUVHWH[WXUHDQGDS+UDQJLQJIURPDFLGWRVXEDFLG0RUHRYHUWKH\DUHFKDUDFWHUL]HGE\DJRRGGUDLQDJHHYHQLI
JURXQGZDWHUUHVHUYHVDUHVFDUFH
7KHFOLPDWHLVW\SLFDOO\0HGLWHUUDQHDQ0HDQDQQXDOWHPSHUDWXUHLV&WKHDYHUDJHWHPSHUDWXUHRIWKHFROGHVW
PRQWKLV&ZKLOHWKHZDUPHVWKDVDQDYHUDJHWHPSHUDWXUHRI&7KHDQQXDOUDLQIDOO LVPPZLWK
PLQLPXPSUHFLSLWDWLRQLQVXPPHUPP7KH\DUHXQHYHQO\GLVWULEXWHGRYHUWKH\HDUDQGRIWHQZLWKDWRUUHQWLDO
FKDUDFWHUL]DWLRQ $FFRUGLQJ WR WKH 3DYDUL¶V SK\WRFOLPDWLF FODVVLILFDWLRQ 3DYDUL  WKH VWDQGV DUH ORFDWHG
EHWZHHQ WKH FROG VXE]RQHV RI Castanetum DQG WKH ZDUP VXE]RQH RI Fagetum 7KH UHIRUHVWHG DUHDV KHUH
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LQYHVWLJDWHGZHUHSODQWHGDIWHUDVXSHUILFLDOVRLOWLOODJHRQVPDOOVWULSHVGUDZQIROORZLQJFRQWRXUOLQHV7KHSODQWLQJ
VSDFHZDVPHWHUZLWKLQWKHVDPHURZDQGPHWHUVEHWZHHQURZVWUHHVSHUKHFWDUHIRUFDODEULDQSLQHDQG
VLOYHU ILUZKHUHDV IRU0RQWHUH\ SLQH WKH GLVWDQFH EHWZHHQ WUHHVZLWKLQ WKH URZZDV PHWHUV GXH WR LWV IDVWHU
JURZWKUDWHV'XULQJWKHILUVW\HDUVDIWHUSODQWLQJFXOWXUDOFDUHVZHUHFDUULHGRXWWKURXJKWKHHOLPLQDWLRQRILQYDVLYH
YHJHWDWLRQ /DWHU RQO\ LQ WKH SLQHV VWDQGV GHDG EUDQFKHV ZHUH FXW LQ RUGHU WR SUHYHQW FURZQ ILUHV /DWHU
VLOYLFXOWXUDOLQWHUYHQWLRQZHUHQRWUHDOL]HGLQDQ\VWDQG
2.2. Data survey and analysis 
,Q WKH VWXG\ DUHD TXDQWLWDWLYH GDWD ZHUH FROOHFWHG IRU GHVFULELQJ WKH WUHH OLYLQJ FRPSRQHQWV DQG WKH VWDQG
DWWULEXWHV ,Q GHWDLO ILYH VTXDUH SORWV IRU HDFK IRUHVW W\SHZHUH VDPSOHGZLWK DQ H[WHQVLRQRI PLQ WKHSLQH
VWDQGVDQGPLQWKHVLOYHUILUVWDQGSRVLWLRQHGWKURXJKDV\VWHPDWLFVDPSOLQJGHVLJQ7KHUHIRUHWKHGLDPHWHUDW
EUHDVWKHLJKW'%+RIDOOWUHHVDQGKHLJKW+WRIWKHRIWKHVDPSOHGWUHHVZHUHPHDVXUHG6WDQGLQJGHDGWUHHV
ZHUHDOVRVDPSOHG
7KHYROXPHRIOLYLQJDQGGHDGVWDQGLQJWUHHVZDVFDOFXODWHGXVLQJGRXEOHHQWU\YROXPHPRGHOVDOUHDG\DSSOLHG
LQWKH,WDOLDQ1DWLRQDO)RUHVW,QYHQWRU\7DEDFFKLHWDO%DVDODUHDPHDQGLDPHWHUVWUHHGHQVLW\DQGYROXPH
SHUKHFWDUHZHUHWKHQFDOFXODWHG2QWKHGDWDREWDLQHGDQDQDO\VLVRIWKHYDULDQFH$129$RQHZD\ZDVFDUULHG
RXWLQRUGHUWRFRPSDUHWKHUHVXOWVREWDLQHGDPRQJWKHWKUHHVWXGLHGVWDQGV)LQDOO\WKH7XNH\WHVWZDVWKHQDSSOLHG
LQRUGHUWRWHVWWKHGLIIHUHQFHVEHWZHHQWKHLQYHVWLJDWHGVWDQGV
5HVXOWVDQGGLVFXVVLRQ
7KH FDODEULDQ SLQH VWDQGV ZHUH GHQVH ZLWK VWUDLJKW WUHHV KDYLQJ UHJXODU VWHPV DQG FURZQV 7UHHV ZHUH
GLVWULEXWHG LQ RQH OD\HU DQG WKH KHUEDFHRXVVKUXE OD\HU IRUPHG ZLWK LY\ IHUQ DQG KROO\ 0DQ\ WUHHV VKRZHG
GHIROLDWLRQGXHWRSURFHVVLRQDU\PRWKThaumetopoea pityocampa'HQDQG6FKLIIDQGSULPDU\WUXQNELIXUFDWLRQ
GXHWR(XURSHDQSLQHVKRRWPRWKRhyacionia buoliana6FKLII/HSLGRSWHUD2OHWKUHXWLGDH)HZWUHHVZHUHIDOOHQ
IRUVQRZZHLJKWRUVWURQJZLQGRIWHQGDPDJLQJDOVRWKHQHLJKERXUVWUHHV,QVXFKFDVHVZLWKWKHIRUPDWLRQRIODUJH
JDSVWKHSLQHUHJHQHUDWLRQZDVHYLGHQW0RUHRYHUZKHUHJDSVZHUHVPDOOHUEHHFKDQGKROPRDNUHJHQHUDWLRQZDV
KRZHYHUIUHTXHQW7UHHGHQVLW\ZDVRQDYHUDJHRIWUHHVSHUKHFWDUH·)LJXUHD7DEOH7KHVWDQG
ZDVFKDUDFWHUL]HGE\DEHOOVKDSHGGLDPHWHUGLVWULEXWLRQDVVKRZHGLQ)LJXUH7KHOLYLQJWUHHYROXPHZDVP
KDZKHUHDV WKHVWDQGLQJGHDG WUHHVZHUHRQDYHUDJHSHUKHFWDUHZLWKDYROXPHRIPKD'HDG WUHHV
EHORQJHG WR WKH·FPGLDPHWHUFODVVDQG WKHLUGHDWKZDVPD\EHFDXVHGE\QDWXUDOGLVWXUEDQFHV VXFKDV WUHH
FRPSHWLWLRQRUPHWHRULFHYHQWVHJZLQGRUKHDY\VQRZ
0RQWHUH\ SLQH VWDQGVZHUH GHJUDGDWHG DOVR EHFDXVH QR VLOYLFXOWXUDO LQWHUYHQWLRQV ZHUH UHDOL]HG LQ WKH SDVW
0RUHRYHUGHDGGRZQHGWUHHVDOVRRFFXUUHGGXHWRQDWXUDOGLVWXUEDQFHVPDQ\WUHHVVKRZHGDOVRELIXUFDWLRQGXHWR
DQLQWHQVHLQIHFWLRQRI(XURSHDQSLQHVKRRWPRWKRhyacionia buoliana6FKLII/HSLGRSWHUD2OHWKUHXWLGDH7KH
VKUXEV DQG KHUEDFHRXV OD\HUV ZHUH YHU\ GHQVH OLPLWLQJ WKH UHJHQHUDWLRQ RI WUHH VSHFLHV $OO WKH VWDQGV ZHUH
FKDUDFWHUL]HGE\DEHOOVKDSHGGLDPHWHUGLVWULEXWLRQDVVKRZHG LQ)LJXUH7KHQXPEHURI WUHHVSHUKHFWDUHZDV
DQGWKHYROXPHZDVDERXWPKD7DEOH9ROXPHRIGHDGVWDQGLQJWUHHVZDVPKDDQGWKHGHQVLW\
RIGHDGVWDQGLQJWUHHVZDVRQDYHUDJHSHUKHFWDUH7KHGHDGWUHHVEHORQJHGWRWKHVPDOOHUGLDPHWHUFODVVHV
7KHVLOYHUILUVWDQGVVKRZHGDSUHFDULRXVKHDOWKFRQGLWLRQGXHWRWKHODFNRIWULPPLQJDQGWKLQQLQJLQWHUYHQWLRQV
6LOYHU ILU UHJHQHUDWLRQ ZDV WRWDOO\ DEVHQW ZKLOH EHHFK VHHGOLQJV ZHUH REVHUYHG LQ WKH ODUJHU JDSV ZKHUH OLJKW
FRQGLWLRQVIRUHVWDEOLVKPHQWZHUHRSWLPDO$VFRQVHTXHQFHRILOOHJDOFXWVWKHWUHHGHQVLW\ZDVORZSHUKHFWDUH
DQGWUHHVVKRZHGKLJKJURZWKUDWHV7DEOH7KHGLDPHWHUGLVWULEXWLRQZDVEHOOVKDSHGVOLJKWO\VKLIWHGRQODUJHU
GLDPHWHUV'HDG VWDQGLQJ WUHHVZHUH SHUKHFWDUHZLWK D YROXPHRIP KD DQG WKHLU GHDWKZDV FDXVHGE\
PHWHRULFHYHQWVHJZLQGRUKHDY\VQRZ

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)LJ0HDQDQG6WDQGDUGGHYLDWLRQRIGHQGURPHWULFGDWDD1XPEHURIWUHHVSHUKHFWDUHEPHDQ'%+FPHDQKHLJKWGYROXPHUHIHUUHGWRWKH
WKUHHVWXGLHGVSHFLHV

7DEOH'HQGURPHWULFGDWDREWDLQHGIRUWKHWKUHHVVWXGLHGVSHFLHV
7\SH 'HQGURPHWULFGDWD 0LQ 0D[ 0HDQ 6WG'HY
 7UHHGHQVLW\1KD    
 0HDQGLDPHWHUFP    
&DODEULDQSLQH 0HDQKHLJKWP    
 %DVDODUHDPKD    
 9ROXPHPKD    
 7UHHGHQVLW\1KD    
 0HDQGLDPHWHUFP    
6LOYHUILU 0HDQKHLJKWP    
 %DVDODUHDPKD    
 9ROXPHPKD    
 7UHHGHQVLW\1KD    
 0HDQGLDPHWHUFP    
0RQWHUH\SLQH 0HDQKHLJKWP    
 %DVDODUHDPKD    
 9ROXPHPKD    

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)LJ'LDPHWHUFODVVHVGLVWULEXWLRQDPRQJWKHWKUHHVWXGLHGVSHFLHV
7KH DQDO\VLV RI YDULDQFH VKRZHG VLJQLILFDQW GLIIHUHQFHV EHWZHHQ WKH WKUHH VSHFLHV S 3LQHV VWDQGV
GLIIHUHG LQ QXPEHU RI WUHHV SHU KHFWDUH )LJXUH D EXW KDG VLPLODU YDOXHV RI YROXPH )LJXUH G 7KH DYHUDJH
GLDPHWHU IRUPRQWHUH\SLQHVWDQGVZHUHKLJKHU WKDQFDODEULDQSLQH )LJXUHE VLQFH ORZHU WUHHGHQVLW\ OHG WRDQ
KLJKHU WUHH JURZWK UDWHV 6LOYHU ILU VWDQGVZHUHPRUH SURGXFWLYH SUREDEO\ GXH WR WKH HFRORJLF DQG FOLPDWLF VLWH
FRQGLWLRQV 7KH UHVXOWV VKRZHG WKDW WKH XVH RI H[RWLF VSHFLHV VXFK DV 0RQWHUH\ SLQH FDQ EH DSSURSULDWH IRU
UHIRUHVWDWLRQ DFWLYLWLHV VLQFH WKH\ DUH FKDUDFWHUL]HGE\ D IDVW JURZWK XVHIXO WRSURWHFW VWHHS VORSHV LQ IHZ\HDUV
SURYLGLQJDOVRODUJHDPRXQWRIWLPEHULQDVKRUWWLPHODSVH
1HYHUWKHOHVVD UHJXODU PDQDJHPHQW RI WKH QHZ HVWDEOLVKHG IRUHVWV LV IXQGDPHQWDO WR RSWLPL]H WKH VWDQG
FKDUDFWHULVWLFVSUHYHQWLQJVWDQGGDPDJHVDQGGHFOLQH0DU]LOLDQRHWDO$OOWKHVWXGLHGVWDQGVVKRZHGKLJK
PRUWDOLW\UDWHVGXHWRFRPSHWLWLRQDQGQDWXUDOGLVWXUEDQFHVDQGLQDOOWKHLQYHVWLJDWHGVWDQGVWKHUHJHQHUDWLRQZDV
DOPRVWWRWDOO\DEVHQWVLQFHWKLQQLQJDFWLYLWLHVZHUHQHYHUUHDOL]HG7KHODFNRIPDQDJHPHQWDOVROHGWRDORZTXDOLW\
RIZRRGFKDUDFWHULVWLFV
+RZHYHU WKH LQWHUYHQWLRQV RI UHIRUHVWDWLRQ UHSUHVHQWHG DQ HIILFLHQW DQG UHODWLYHO\ IDVW VROXWLRQ IRUVORSH
VWDELOL]DWLRQDQGK\GURJHRORJLFDOSUHYHQWLRQ5HIRUHVWHGDUHDVVXUHO\DUH WKH OHVVQDWXUDOFRPSRQHQWRI WKHZKROH
IRUHVWUHVRXUFHVLQWKH³$VSURPRQWH´DUHDKRZHYHUFRQVLGHULQJWKHGHQGURPHWULFFKDUDFWHULVWLFVKHUHREVHUYHGZH
FDQ XQGHUOLQH WKDW UHIRUHVWDWLRQ DFWLYLWLHV DFFRPSOLVKHG VHYHUDO REMHFWLYHV VXFK DV  VORSHV SURWHFWLRQ DQG VRLO
FRQVHUYDWLRQ  WLPEHU SURGXFWLRQ DQG  FRQVHTXHQW VRFLRHFRQRPLF DQG HPSOR\PHQW DGYDQWDJHV )LQDOO\ LQ
RUGHU WRJXDUDQWHH WKH ORQJWHUPHIIHFWVRIVXFKEHQHILWVDQDFWLYH IRUHVWPDQDJHPHQW LVQHHGHG WRJHWKHUZLWKD
FRQVWDQWPRQLWRULQJRIWKHQDWXUDOWUHQGVRFFXUULQJLQWKHUHIRUHVWHGVWDQGV
&RQFOXVLRQ
)RUHVWV LPSURYH WKH HQYLURQPHQWDO TXDOLW\ HFRQRPLF RSSRUWXQLW\ DQG DHVWKHWLF YDOXHV VXFK DV UHFUHDWLRQ DQG
ODQGVFDSHHQKDQFHPHQWWKHVRFDOOHGHFRV\VWHPVHUYLFHV6DQHVLHWDO6DQHVLHWDO0DU]LOLDQRHWDO
 %RWWDOLFR HW DO  7KH\ SURGXFH YDOXDEOH JRRGV DQG VHUYLFHV WKDW DUH LQFUHDVLQJO\ DW ULVN EHFDXVH RI
FOLPDWHFKDQJHSHVWVGLVHDVHVXUEDQL]DWLRQH[SORLWDWLRQDQGQHJOHFW7KHFKDOOHQJHVWRJURZLQJDQGPDLQWDLQLQJ
KHDOWK\ IRUHVWV DUH QXPHURXV DQG E\ QHFHVVLW\ VKRXOG EH DGGUHVVHG RQ D ORQJWHUP WLPH KRUL]RQ $IWHU WKH
UHIRUHVWDWLRQDFWLRQVLQ&DODEULDPDLQWHQDQFHDQGFRKHUHQWPDQDJHPHQWRIIRUHVWUHVRXUFHVZHUHQRWDOZD\VFDUULHG
RXW RYHU SUHH[LVWHQW DQG QHZ HVWDEOLVKHG IRUHVWV 7KLV RIWHQ OHG WR QXOOLI\LQJ DOO WKH VWUHQJWKV RI HQYLURQPHQWDO
UHFRYHU\IROORZLQJWKH6SHFLDO/DZV)RUWKLVUHDVRQPDQ\UHIRUHVWHGDUHDVDUHLQFULWLFDOHFRORJLFDOFRQGLWLRQVDQG
FRQVHTXHQWO\DQLQWHQVHK\GURJHRORJLFDOLQVWDELOLW\RIWHQRFFXUV7KHXUEDQHQYLURQPHQWDOVRVXIIHUVWKHHIIHFWVRI
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WKHVHVHULRXV IRUHVWGHFOLQHV VLQFHDQ LQFUHDVHRIK\GURORJLFDO ULVNRFFXUVPDLQO\ LQ WKHGRZQVORSHDUHDV2Q WKH
FRQWUDU\WKHFRUUHFWPDQDJHPHQWRIWKHUHIRUHVWHGDUHDVFRXOGLPSURYHPDQ\HFRV\VWHPVHUYLFHVVXFKDV
x %LRGLYHUVLW\FRQVHUYDWLRQ
x &OLPDWHFKDQJHPLWLJDWLRQDQGDLUTXDOLW\LPSURYHPHQW
x %HWWHUPDQDJHPHQWRIZDWHUUHVRXUFHVDQGWKHLUTXDOLW\
x 6RLOFRQVHUYDWLRQ
x 7LPEHUDQGQRQWLPEHUIRUHVWVSURGXFWV
x 0RUHRFFXSDWLRQHVSHFLDOO\HQYLURQPHQWDODQGIRUHVWU\MREV
x 5HFUHDWLRQDODFWLYLWLHVDQGWRXULVPLPSURYHPHQW
x (DVLHUSHRSOHDQGPDWHULDOVFLUFXODWLRQDIWHUUHGXFWLRQRIIORRGLQJDQGFRQVHTXHQWURDGGDPDJHV
7KLV VWXG\ VKRZHG WKH LPSRUWDQFHRI UHIRUHVWDWLRQ DFWLYLWLHVRQPRXQWDLQRXV DUHDV7KH HIIRUWVPDGH DIWHU WKH
VSHFLDO ODZVLVVXHUHWXUQHGWR&DODEULDUHJLRQWKHRULJLQDOZRRGKHULWDJHKRZHYHUPXFKPRUHVKRXOGEHGRQHWR
FUHDWH D QHWZRUN EHWZHHQ IRUHVWV DQG VRFLHW\ IRU LPSURYLQJWKH TXDOLW\ RI OLIH 7KH WHUULWRU\ RI &DODEULD LV VWLOO
DIIHFWHGE\QXPHURXVODQGVOLGHVDQGPRUHJHQHUDOO\KDVDVWURQJSURSHQVLW\WRGHYHORSK\GURJHRORJLFDOLQVWDELOLW\
)RUHVWPDQDJHPHQWLVFUXFLDOIRUUHGXFLQJVXFKFULWLFDOLWLHV2XUUHVXOWVZLOOFUHDWHWKHSUHUHTXLVLWHVIRUFKRRVLQJWKH
EHVWIRUHVWPDQDJHPHQWRSWLRQVXVHIXOIRUWKHHQKDQFHPHQWRIHQYLURQPHQWDOUHVRXUFHVRIDPRGHUQ0HWURSROLWDQ
FLW\ORFDWHGLQWKHK\GURJUDSKLFEDVLQRIWKH$VSURPRQWHPDVVLI
0HWURSROLWDQ WHUULWRU\ IRUHVWV DUH DQ LPSRUWDQW UHVHUYRLU RI WLPEHU DQG WKHLU PDQDJHPHQW KROLVWLF DQG
VXVWDLQDEOH LV LQHVFDSDEOH WR HQKDQFH VXFK UHVRXUFHV ZLWKLQ D 0HWURSROLWDQ FLW\ )RU WKLV DFKLHYHPHQW LW LV
IXQGDPHQWDO WKDW IRUHVW SROLFLHVDUH DGGUHVVHG IRU WKH FRQVHUYDWLRQ DQG UHVWRUDWLRQ RI ELRORJLFDO IXQFWLRQV DQG
HFRORJLFDOVWDELOLW\RIUHIRUHVWHGVWDQGV7KHUHIRUHDSURSHUIRUHVWPDQDJHPHQWZRXOGSURGXFHHFRQRPLFEHQHILWV
IRUDOOWKH0HWURSROLWDQDUHD
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